Studies on common cause failures are numerous. Little is done on the effect of common cause failure on measures of system effectiveness like mean time to system failure (MTSF). This paper deals with the modeling and evaluation of MTSF of 2-out-of-5 warm standby repairable system with replacement at the occurrence of each common cause failure. Using Kolmogorov's forward equations method, derivations for mean time to system failure, are presented in this paper. Also numerical illustrations for the mean time to system failure with replacement at each common cause failures and with replacement at system failure only are presented. Comparisons are made based on assumed numerical values for the two mean time to system failure.
Introduction
Redundancy is a technique used to improve system reliability and availability. One of the forms of redundancy is the k-out-of-n system which has wide application in industrial setting. Moreover, the k-out-of-n works if and only if at least k of the n components work. Due to their importance in industries and design, the k-out-of-n systems have received attention from different researchers e.g., Barron et al (2006) , Khatab et al (2009) , Li et al (2006) , Moustafa (1997) , Shao and Lamberson (1991) . Example of the k-out-of-n system can be seen in a communication system with three transmitters and the average message load may be such that at least two transmitters must be operational at all times or critical messages may be lost. Thus, the transmission subsystem functions as a 2-out-of-3: G system. The mean time to system failure has widely been studied in literature due to its importance in industrial setting. Literatures on system with common cause failure are numerous. Dhillon and Anude (1993) studied common cause failure analysis of a non identical unit parallel repairable system with arbitrary distributed repair times. Haggag (2009) studied cost analysis of a system involving common cause failures and preventive maintenance. Vashisth (2011) have analyzed the reliability of redundant system with common cause failure. Maintaining a system with common cause failure is often an essential requisite. The problem considered in this paper is different from the work of Dhillon and Anude (1993), Haggag (2009) and Vashisth (2011) . In this paper, we construct 2-out-of-5 warm standby redundant system involving replacement at each common cause failure and derived its corresponding mathematical model using Kolmogorov's forward equation method. The contribution of this paper is three fold. The first is to obtain explicit expression for mean time to system failure (MTSF). The second is to capture the effect of failure, common cause failure and repair rates on the mean time to system failure (MTSF). The third is to compare the behavior of mean time to system failure of the system with different common cause failure ( 1 MTSF ) and the mean time to system failure with only one common cause failure ( 2 MTSF ). The organization of the paper is as follows. In Section 2, we give the notations and assumptions of the study, in section 3, we give detailed description of the system. System model formulation is derived in Sections 4. The results of our numerical simulations and discussions of the results are presented in Section 5. Finally, we make a concluding remark in Section 6. 
Notations and assumptions

Description of the Systems
The system under consideration is a 2-out-of-5 warm standby system in which two units are required for the system to work. The system fails when four or five units have failed. The system is exposes to different common cause failure ranging from failure of two units to failure of three units as can be observe in Fig. 1 below. At the failure of more than one unit, the affected units are replaced.
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Ibrahim Yusuf and Bello Gimba Pt to be the probability that the System at time 0 t  is in state i S . Also let () Pt be the probability row vector at time t , we have the following initial condition .
We obtain the following differential equations using () System failure
dP t P t P t P t P t P t dt
The differential equations in (1) above can be transform into matrix as: 
It is difficult to evaluate the transient solutions hence we delete the rows and columns of absorbing state of matrix T and take the transpose to produce a new matrix, say A (see El said (2008) 
The expected time to reach an absorbing state is obtained from the following: 
For system explicit expression for the MTSF is given by
)( () ( ) ( ) ( ) ( ) 
For system explicit expression for the 2 MTSF is given by 
Conclusion
In this paper, we constructed a 2-out-of-5 warm standby system and developed the explicit expressions for mean time to system failure with replacement at each common cause failure ( 1 MTSF ) and with replacement at system failure only ( 2 MTSF ). It is clear from figure 2 -6 that the mean time to system failure is prolonging with replacement at each common cause failure than replacement at system failure. Thus, 12 
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